Efficacy of myoblast transplantation in nonhuman primates following simple intramuscular cell injections: toward defining strategies applicable to humans.
Nonhuman primates were used to define myoblast transplantation strategies applicable to humans. Nevertheless, previous experiments were based on the use of myotoxins concomitant with the myoblast injections. Since myotoxins must be avoided for clinical applications, we analyzed the efficacy of simple myoblast injections (i.e., myoblasts resuspended only in saline) into monkey muscles. We also evaluated different FK506 dosages (in combination or not with mycophenolate mofetil) for immunosuppression. Allogeneic myoblasts transduced with the beta-galactosidase (beta-Gal) gene were implanted in the muscles of 19 monkeys by injections placed 1 to 2 mm from each other. A biopsy was performed at the implanted sites 1 month later, and histologically studied for demonstration of beta-Gal+ myofibers, lymphocyte infiltration, and CD8+ cells. The presence of antibodies against the donor myoblasts and the blood levels of FK506 were analyzed. Our results show that: (1) If myoblast injections are sufficiently close to each other, high percentages of hybrid myofibers can be obtained following myoblast transplantation in primates (25 to 67% with an interinjection distance of 1 mm). (2) Efficient immunosuppression can be reached by increasing FK506 dosages, but also by combining this drug with mycophenolate mofetil, a combination that reduces toxic effects. The present results represent a step towards a better designing of myoblast transplantation strategies in humans.